Quantitation of N-acetyl-aspartyl-glutamate in microdissected rat brain nuclei and peripheral tissues: findings with a novel liquid phase radioimmunoassay.
Antibodies were raised in rabbits against the neuropeptide N-acetyl-L-aspartyl-L-glutamate (NAAG) coupled to bovine serum albumin via a carbodiimide linkage. One of these rabbit antisera, which preferentially recognizes coupled NAAG-like immunoreactivity (LIR), has been previously used to immunocytochemically localize NAAG-LIR. We have now employed a second of these antisera, which preferentially recognizes free NAAG, to develop a competitive liquid phase radioimmunoassay (RIA). Using this assay, we were able to detect picomole amounts of NAAG in rat tissue extracts. The specificity of the assay revealed a 60-fold greater affinity of the antibody for NAAG over N-acetyl-aspartate (NAA) and greater than one million-fold specificity for NAAG over both aspartate and glutamate. High-pressure liquid chromatographic (HPLC) separation of tissue extracts yielded only two detectable peaks of NAAG-LIR in collected fractions and these co-chromatographed with NAAG and NAA. NAAG levels determined by this liquid phase RIA and by HPLC were essentially identical after correction for the presence of NAA crossreactivity. The antibody that preferentially recognizes coupled NAAG was used to immunocytochemically localize NAAG-LIR to the red nucleus, the facial nucleus, the dorsal raphe, and the locus coeruleus. To further confirm this localization of NAAG, these and other nuclei were microdissected and levels of NAAG were determined by liquid phase RIA. Nuclei which stained intensely were found to contain high levels of NAAG by RIA and between 60 and 100% of this NAAG-LIR co-chromatographed with NAAG. These results support our previous conclusion that NAAG is co-localized in noradrenergic, serotonergic and cholinergic neurons.(ABSTRACT TRUNCATED AT 250 WORDS)